Snake River Oil and Gas, LL.C

117 East Calhoun — P.O. Box 500

Magnolia, Arkansas 71753

April 27, 2021

DELIVERED BY ELECTRONIC-MAIL

Ms. Karen Burgess, Manager

Groundwater and Drinking Water Section

United States Environmental Protection Agency — Region 10
Water Division

1200 Sixth Avenue, Suite 155

Seattle, WA 98101-3188

Re: Underground Injection Control (UIC) Permit Application No. ID-2D001-A — Request for a
Revised Monitoring Plan

Dear Ms. Burgess:

This letter transmits Snake River Oil and Gas, LLC’s response to your April 5, 2021 letter
requesting a revised monitoring plan.

We have revised the subject permit’s monitoring plan (Attachment P in the plan) and are
submitting it for your review as Attachment I. This monitoring plan addresses the concerns in
your letter by:

1) Confirming objectively the confinement of the faults bounding the proposed injection
reservoir prior to injection. The plan calls for measuring the static reservoir pressures in the
proposed injection and neighboring fault blocks, prior to the initiation of injection, so that
confirmation of fault sealing may be determined. It is expected that upon perforating and
pressure testing the proposed injection sands in the DJS #2-14 Well that they will be found to be
at virgin pressure. It is further expected that the static reservoir pressures measured in the offset
wells in the adjacent fault blocks will be significantly less than virgin pressure. If this result is
obtained, the sealing competency of the bounding faults will be objectively shown, prior to
initiation of injection.

2) Monitoring fluid movement and reservoir pressures during the life of the injection well. The
plan utilizes initial and subsequent annual pressure fall-off test transient analyses of the proposed
injection well (DJS 2-14). This will provide the best estimate of initial and subsequent average
reservoir pressures in the injection reservoir and thus confirm the reservoir boundaries




documented by the 3-D seismic data. These reservoir pressures and cumulative injection
volumes will be compared with the predicted confined reservoir relationship to show that the
injection reservoir volume is bounded and contained during the service life of the injection well.

We have done modelling to address expected fluid movement within the reservoir during the
service life of the well. We include 2 cases, an expected maximum Area of Emplacement (AOE)
and an expected AOE after a hypothetical first year of injection service. This shows that the area
occupied by injection water would be relatively small, compared to the area of Fault Block E.
The models are in Attachment III and are submitted as a revision of the prior Attachment H-1 of
the Permit Application (Calculation of Confined Injection Zone Capacity). We have not altered
the calculations but have simply added the models and maps that show the expected AOE’s for
the cases considered.

In addition, we are submitting a revised wellbore completion plan to include perforating in each
of the Willow Sands to allow for injection over the entire permitted interval. This is intended to
allow for hydraulic connection with the entire permeable reservoir pore space and provide for a
more uniform pressure and area of injectate emplacement in the reservoir. Attachment II includes
the revised Attachments L, M-5, Q-1, Q-2, and Q-3, reflecting the revised perforation intervals.

Included for reference is Attachment IV, a copy of your 4/5/2021 letter.

Please let us know if additional information is needed or if you have any questions.

Thank you for your efforts and help in this matter.

Sincerely,

Mr. Richard Brown
Manager
Snake River Oil and Gas, LLC

Attachments:
1. Attachment I — UIC Permit Application Attachment P (revised 4/272021)
2. Attachment II —

a. Log Section Illustrating Proposed Perforations — Sands 3 and 4
b. Log Section Illustrating Proposed Perforations — Sands 5 and 6
UIC Permit Application Attachment L (revised 4/27/2021)
UIC Permit Application Attachment M-5 (revised 4/27/2021)
UIC Permit Application Attachment Q-1 (revised 4/27/2021)
UIC Permit Application Attachment Q-2 (revised 4/27/2021)
g. UIC Permit Application Attachment Q-3 (revised 4/27/2021)

mo Ao

3. Attachment III — Attachment H-1 Injection Capacity with Area of Encroachment Exhibit
(revised 4/27/2021)
4. Attachment IV — EPA Letter of 4/5/2021




Attachment 1
UIC Permit Application Attachment P (revised 4/27/2021)




ATTACHMENT P: Monitoring Program

A monitoring program will be implemented for the injection system in order to maintain the
integrity of the entire system and injection into the permitted interval/ volume in Fault Block E
prior to and during the service life of the injection well.

1. Offset Fault Block / Well Testing Prior to Beginning Injection:
a. To confirm that Fault Block E is currently not in hydraulic communication with
Fault Block A and Fault Block B, average reservoir pressures will be measured in
each fault block before beginning injection. (Refer to Figure P-1 below for a map
that shows the fault blocks and wells.) Both Fault Block B and A have
experienced production and consequent pressure reductions, while Fault Block E
has not produced and should be at virgin reservoir pressure.
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1.

ii.

1il.

Work plans for these data collection operations will be submitted to the
EPA for review and approval before execution of the work.
Strategy by fault block / well / status:

1) Fault Block E / DJS 2-14 / injection well before beginning
injection: Static bottom hole pressure will be measured using
wireline conveyed downhole pressure gauges in the DJS 2-14 Well
after the well has been completed for injection service. This
pressure should be the virgin pressure in this fault block and
should be approximately the same as other virgin pressures
observed in this area. This has been approximately equal to a fresh-
water gradient, or approximately 0.43 psi/ft.

2) Fault Blocks A and B / ML Investments 3-10 and ML Investments
2-10/ producing wells: In these fault blocks, adjacent to Fault
Block E, pressure build-up transient pressure tests (PBUT) will be
utilized in the producing wells ML Investments 2-10, and the ML
Investments 3-10. Wireline conveyed pressure gauges will collect
producing bottom hole pressure and build-up pressure after the
wells are shut-in. Surface pressure will also be monitored and
utilized to determine the required shut-in time to allow for analysis
to determine average reservoir pressures. These pressures are
expected to be well below the original reservoir pressures, which
were originally equivalent to a fresh water gradient.

3) Fault Block B — ML Investments 1-11 / shut-in well: For the non-
producing ML Investments 1-11 well in Fault Block B, a static
bottom hole pressure will be measured (consisting of a gradient
survey in the tubing and a 30-minute stop station at the bottom of
the tubing) at the completion of the PBUT in its neighboring well,
the ML Investments 2-10. This pressure should be very close to the
pressure observed in the ML Investments 2-10, as the 3D Seismic
data indicates that they are in the same fault block.

The results of these tests and all data will be analyzed and submitted to the
EPA for review and approval. Separation will be shown by comparing the
reservoir pressure of the DJS 2-14, in Fault Block E, to each of the
reservoir pressures measured in the offset fault blocks (ML Investments 3-
10 in Fault Block A, and ML Investments 2-10/ML Investments 1-11 in
Fault Block B). The pressure in the DJS 2-14 should be close to a virgin
pressure of a fresh water gradient (0.43 psi/ft). In addition, the pressures in
each of Fault Blocks B and A should be significantly less than Fault Block
E to illustrate there is no communication between the fault blocks.
Assuming that Fault Block E is at virgin pressure and separation between
Fault Block E and Fault Blocks A and B is apparent, SROG will request
approval from the EPA to proceed with injection.



2. Monitoring at the DJS 2-14 (proposed Injection well) and Pump station (facility):

a.

b.

Step-rate tests (SRT’s) will be performed at initial completion and after any
change in the perforated injection interval, to define the Maximum Surface
Injection Pressure (MSIP), and the Limiting Surface Injection Pressure (LSIP).
Additional SRT’s will be performed at least annually. LSIP will be defined as 50
psi below MSIP.

i. A work plan for any planned SRT will be submitted to the EPA for
review, comment, and approval before implementing the test. SRT
procedures will follow the EPA Region 8 - Step Rate Test Procedure
(1/12/99), or other EPA reviewed/approved procedures, as directed by
EPA Region 10.

ii. SRT data will be documented with a service company or other acceptable
records or charts, and the test should be witnessed by an EPA inspector.

iii. SRT analysis results report and data will be submitted to the EPA in
digital format for review and approval.

iv. Any MSIP or LSIP reductions resulting from SRT results will be
implemented immediately in injection operations, or injection will be
halted until rate and pressure control changes can be implemented.

A mechanical integrity test (MIT) will be performed on the DJS 2-14 by
pressuring up the tubing/casing annulus to the Maximum Surface Injection
Pressure, as determined by the Step Rate Test, and monitoring for any pressure
leakoff, with a fail-pass criterion of less than 5% leakoff in 30 minutes. Work
plans for any MIT will be submitted to the EPA for review and approval before
execution of the plan. An MIT will be performed at the initial completion of the
well and every 3 years after the initial MIT. MIT’s will also be performed any
time the well completion tubing/packer/wellhead is pulled or replaced. SROG will
adjust test pressures, timing, leakoff criteria, and test frequency as needed to
comply with EPA Region 10 requirements.

Transient Pressure Fall-Off Testing:

i.  Design: A work plan for any planned transient pressure fall-off test
(PFOT) will be submitted to the EPA for review, comment, and approval
before implementing the test. PFOT procedures will follow the EPA
Region 9 — UIC Pressure Falloff Requirements (August 8, 2002), or
other EPA reviewed/approved procedure, as directed by EPA Region 10.

ii.  Frequency:

1) A pressure fall-off test (PFOT) will be run as soon as possible after
beginning injection and establishing stabilized rates and
operations. It is anticipated that this will occur during the 1 30
days of the injection operation, assuming that injection operations
are stable. This allows for the establishment of a pseudo-steady
state pressure profile in the reservoir before the PFOT, which
provides support for the analysis results.



C.

iii.
1v.

2) Annual PFOT’s will be performed after the first PFOT, within 12

months of the prior PFOT.
Dual bottomhole pressure recording devices will be employed.
The duration of each PFOT will be long enough to observe a valid
pressure fall-off curve and long enough to support persuasive analysis
and accurate estimates of permeability, average reservoir pressure, and
to support the presence of a bounded reservoir.
PFOT analysis results report and data will be submitted to the EPA in
digital format for review and approval.

3) To compare reservoir pressure resulting from the PFOT to
expected reservoir pressure, as estimated by the Injection Capacity
calculation, the report will include a comparison of actual versus
expected pressures to illustrate that pressure is increasing with
cumulative injection, as expected. This will be included as part of
the PFOT analysis results report.

4) As part of the report, the area occupied by the injected fluid will be
estimated and presented in a map view. This will be performed
using simple bulk volumetrics and using the isopach map and
consideration of average reservoir pressure resulting from the
PFOT analysis.

The total injection system will be monitored to assure integrity and safe operation.
SROG’s existing SCADA system will be utilized to monitor and record surface
rates and surface pressures, generate alarms, and automatically shut down the
injection system if control limits are exceeded. Alarms will automatically be sent
to operations personnel. See Figure P-2 below for a simple illustration of the
injection system.

1.

ii.

1il.

The pumping pressure at the facility that is feeding water to the DJS 2-14
will be monitored, (see Attachment K for detail) and high- and low-
pressure alarms/ shut-down triggers will be configured to turn off the
pump. These limits will be defined by the lowest pressure limit of the
components in the injection system that is installed.

The DIJS 2-14 wellhead tubing injection pressure will be monitored. High-
pressure and low-pressure alarms / shut-down triggers will be set to turn
off the pump. The high-pressure shut-down limit for the tubing will be set
to equal the LSIP indicated by SRT results.

The tubing-casing annulus pressure will be monitored — this pressure
should remain static at 0 psi (see Attachment K for detail). High-pressure
alarms will notify operations personnel if a pressure increase is noted.
Note that some variation in this pressure may be seen due to variations in
injection fluid temperature over time. Pressure increases will be assessed
and pressure due to temperature expansion will be bled off while
monitoring fluid volumes required to reduce the pressure back to 0 psi. If



1v.

there is an indication of a tubing or packer leak, injection operations will
immediately be shut down. Details of pressure variations and bleeding
operations will be noted and reported within 24 hours to the EPA and also
will be included in quarterly and annual reports.

The surface casing pressure will be read and recorded daily by the field
operator — this pressure should remain static at 0 psi (see Attachment K for
detail). Note that the surface casing has been cemented from the surface,
so there is little if any potential of communication with injection fluid or
pressure. Similar to the tubing — casing annulus, all pressure increases will
be assessed and pressure due to temperature expansion will be bled off
while monitoring fluid volumes required to reduce the pressure back to 0
psi. If there is an indication of a tubing or packer leak, injection operations
will immediately be shut down. Details of pressure variations and bleeding
operations will be noted and reported within 24 hours to the EPA and also
will be included in quarterly and annual reports.

All monitored pressure transducers/gauges in the system will be inspected
and recalibrated/replaced as necessary to ensure accurate readings are
being recorded. The frequency of these inspections will occur at least once
every quarter and the test results and actions taken will be documented and
reported in quarterly and annual reports.

d. The injection flow line will be monitored and tested to maintain integrity:

1.

ii.

1il.

The injection flow line route from the facility to the DJS 2-14 disposal site
will be visually inspected to confirm there are no line leaks that have
developed. This will occur on a daily basis unless the weather and/or
terrain conditions make this impractical or unsafe.
Dual metering at endpoints will allow for indication and alarm of leak
events.
The injection flowline will be pressure tested 4 times per year (at least
once per quarter), beginning with the initial commissioning of the pipeline
system.

1) Each pressure test will be held for a minimum of 1 hour.

2) Maximum test pressure:

a. At initial commissioning, the flowline will be pressured to
80% of the Specified Minimum Yield Strength of the
flowline, subject to reduction to the test limits created by
any flanges or valves involved in the system test. Initial
commissioning pressure will be at least as high as the
routine test pressure specified below.

b. Routine hydrotesting for integrity assurance will be
governed by the LSIP. The system will be pressured to
create a flowline pressure of 150% of the LSIP at the
wellhead. The wellbore will be isolated from the test
pressure with a block and bleed fitting or valve



configuration. (Note: The exact numeric value of the test
pressure is as of yet undefined. This pressure will be
determined after completion of the DJS 2-14 well as an
injector. When the well is completed, the initial step-rate
test will be run to determine the exact LSIP of the injector,
as the LSIP will be defined as being 50 psi less than the
step-rate test parting wellhead pressure (MSIP). This
maximum allowable wellhead operating pressure will
govern the determination of all other pump discharge and
line pressure limits. It should be noted that the pump will
be located at the Little Willow Facility, which is
approximately 270’ lower, on an elevation basis than the
wellhead location of the DJS 2-14. This means the
hydrostatic pressure seen at the pump will always be at
least approximately 120 psi higher than the pressure seen at
the wellhead.)
e. Any abnormalities in the above monitoring criteria will require that injection
operations cease immediately. Diagnostics will be performed to determine and
rectify the cause of the abnormal situation.

(R
Little Willow Facility

Pump
Pressure Gauge SCADA
R Control and Data
Collection

Produced Water Tank NS

DIS 2-14 Wellsite

Tubing
Pressure Gauge
Figure P-2 0 )
SN
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Pressure Gauge
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3. Monitoring Reports:

a. A quarterly report will be generated and filed by the 15" day of the following

month.
1.

ii.

This report will include all monitored pressures and injection/flow rates,
shown as an average for each day and averaged by month. Accumulated
injected volumes will also be reported on a daily basis.
The monthly report will include reports of any work, including:

1) pressure gauge and flow meter calibrations and repairs,

2) slickline or other well work,

3) MIT, SRT, or PFOT work and analysis reports,

4) facility or significant operational changes,

5) up and downtime for injection operation for each day,

6) water sampling and analysis reports,

7) leak and repair events

b. An annual report will be generated and filed by the 15" day of the following

month.
1.

ii.

1il.

This report will include an annual summary analysis of the water,
representative of the prior year's injection. This analysis will comply with
the applicable analytical measurements and methods that have been
approved by the EPA. Water analyses will be performed at least annually,
and additional analyses will be performed as any changes in water quality
dictate, to be able to represent the water injected during the year.

The annual report will summarize the prior year injection volumes by
month, with average rates, wellhead injection pressures, and downtime for
each month.

An updated summary project history of the chronology of work, events,
changes, sampling, repairs, modifications, etc. will be included as part of
the report.
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Attachment I1

Log Section Illustrating Proposed Perforations — Sands 3 and 4
Log Section Illustrating Proposed Perforations — Sands 5 and 6
UIC Permit Application Attachment L (revised 4/26/2021)
UIC Permit Application Attachment M-5 (revised 4/26/2021)
UIC Permit Application Attachment Q-1 (revised 4/26/2021)
UIC Permit Application Attachment Q-2 (revised 4/26/2021)
UIC Permit Application Attachment Q-3 (revised 4/26/2021)




DJS 2-14 Log Section

Proposed Perforations in Sands 3 and 4
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DJS 2-14 Log Section

Proposed Perforations in Sands 5 and 6
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Attachment L. — Construction Procedures

Planned Well Construction Procedure for Injection:

14

1. Move-in workover rig and rig up same.
2. Pressure test 77 casing above bridge plug at 4,294°.
3. Drill out plugs, cement retainers, and shoe track to 5,495 (Injection interval 4,910° —
5,500).

4. Add perforations:

a. Sand 3

i. 4910°-4922’;4,936* —4,964’; 4,976 — 4,979’
b. Sand 4

1. 5,050° —-5053’; 5,062° - 5,066’; 5,075* — 5,080’; 5,090° — 5,092°; 5,102 —

5,104°;5,116° — 5,120’
c. Sand 5

1. 5,176>—5,182’; 5,196 — 5,200’; 5,230° — 5,250’; 5,255 — 5,260’; 5,280’

—5,289’; 5,320° - 5,323’
d. Sand 6
i. 5,390°-5,4107;5,412> - 5,4157; 5,444’ — 5,464°; 5,484° — 5,490’

5. Run injection tubing and packer with 4 '5” x 7 casing liner to isolate perforations at

4,306°- 4,330’; 4,354° — 4,374°. See proposed wellbore diagram.
6. Set injection packer at approx. 4,860°.
7. Pressure test 2 7/8” x 77 annulus (communicated from surface to injection packer). See

proposed wellbore diagram.
8. Install wellhead assembly.
9. Perform Mechanical Integrity Test (MIT).
10. Perform Step-Rate tests (SRT).
11. RD workover rig. Move off location.
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Attachment M - Proposed Injection Wellbore Diagram

Snake River Ol and Gas
Willew-Harmilton Field
Wiell Marme: DIS 2-14
Payette County, ID
Proposed WES - Injection |lsalate perfs at 430674 with Retrievable Casing Patch)

Currently TEA D

APIM 11-075-20023

Elevation: 14°

Full hydraukc communication
from surface to injection pior
at 4860° 1o faciktate MIT's

207 Hole 4
12 1/4" Hole ,‘

10/21,/2014

Pump 9 yds™3 of Cmt

Cmit length inside annulus 1533°
9 yds"3 = 243 fit™3 = 43.27 bbis
35.43" f bbl (9 5/8" x 7" annulus)
43.27" x 35.43F = 1533 of cmt

A41,3" x 7" Retrievable Casing Patch
Asgsy length - appros 128

Tog pkr at apgrox 476"

128 4 12" 11.60# Csg — ||

Battorn pkr a0 appros 4304 —— =

"I
4 1/2° liner OD = 4.5"

4 12" Liner 1D = 4.07

2 7/E" Tubing OO 2.875"

2 7/E" Tubing collar OD = 3.668"
Tubing will be run inside 4 12" liner
creating an annulus o allow Tar full
hydraulic cormemunication to the
loweer injection pkr at 4. 8600

Compomsnts teshed during BIT:
njectian pkr seals, 7° g, 4.5 liner

zealing elements, tubing, and tubing
hanger seals.

Drill out FC and shoe track to 5495°

Wellhead:

A Section: 958" x 11" 5k

B Section: 11° Sk x 7 1/16" TH

D Section: 2 916" 5M Tree {injection)

F 14" Conducter @ 80°

Cermented to surface

™

9 5/8" 408 K-55 Surface Cig @ 1,082
Cemented with 285 sks Type Il crnt

l Crnt to surface

Performed top job - 116 sks Calprem

Crmit using 1" PVC - Circulate et to surface
weith Full retunns.

7" Prod Csg TOC 2150
+/- [CBL 10/20/14]

l'h_._,..--—----q-_.-l""_"‘
e

Approx 154 jis 2 7/B" 1-55 EU 8rd thg
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e P
Xl ||
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504550 perf wyf 2" BTG = 4 I1SPF x 120 deg ph (10,/28,/14)
Swabbed tested 9.7 BW, 0 BO, O MCF Used 8.7 ppg work fluid.

i

Add perfs: 5,050' - 53°; 5,062' - 667; 5,075" - BD'; 5.000" - §2';
5,102° - 04, 5,116" - Z0°; 5,178 - B2"; 5,1%956' - 5,200'; 5, 2307 - 50°;
5,255 -60' 5,280 -89, 5,320' - 23

5,335-38" perl w) 2" RTG x 4 ISPF x 120 deg ph {10/27,/14)
49 BW, 0 BD, O MCF

MNote: Swabbed tested tight - Was able to use 8.7 ppg
work fluid and circulate same.
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Mo psi after pert - Rec. 37 BW, no ail show sarme gas vapers w)' swab runs

Add perfs: 5,300° - 410°; 5,413 - 15'; 5.444° - B4'; 5 484" - 90"

4 PETD 5,4495' ' Preduction Csg - 77 268 J-55 LTC & 5,500¢

8 34" Hale

Amtempted to Omit 10 surface with 665 sks (1837 bbk]

Lost refurns after 152 / 208 bbl displace ment.

Riun CBEL - TOC at 2150¢ =/~ (CBL 10/20,/14)

5,500 float shoe 10#21/14 Perfamed Top lob on 7 =9 58" annulus - Pumped 9 yden3
of cerment (4327 bbils) See note above with caloulation

TD 5,500



Attachment Q-1 Proposed Post-Injection Plug and Abandon Wellbore Diagram

Snalce Riwer Ol ard Gas
Willowe- Hamiltbon Field
el Mamee: D15 2-14

‘Cut all casing sections &° below surface.
Top off each string with 2-3 sks omt as necessary.
Wiedd on plate - mark with well namess, date, P18,
Back fill wellhead area and dress off same per
land owner reguiresnest

20" Hole

§ 58 a0 K-55 Surface Cog & 1,082°
Cemented withi 285 sks Type Il crmt

‘Cmt to surface

Pesformed top job - 116 shks Calprem

‘Cme using 17 PWE - Circulate cmit to surface
weith fulll returns.

Plug #3

Perforate tubing at agacd’

Ciroulate in cement plug from 4840 - &' [surface)
imside F T/B" thg and 78" « 7" annulus

171 bbbk omt - 814 sks omt Recipe TBD

143 blls omt inannulus - *Includes patch assy
28 bbbk omt in thg

12 174" Hole

1y21f20ne

Purmnp 9 yds=3 of Cmt

Cmt length inside annuius 1533° —J
G yds"3 = 243 ™3 = 4327 bbis
3543 § bbl {9 5/B" x 7 amnnulus]
4327 w I5.43' = 1533 of amt

7* Brod Cog TOC 2150° +/-
|CBL 10/20,/148)

a " u ¥ Retricvable Patch
Assy length - appron 108 Agpros: 154 ks 2 7/8° 3-55 BEU 8rd thg

Top pior ak apprax $I76' Perforations isodated by 2 12" Casing Patch

£,306-30° perf wy 2% BTG x £ 1SPF x 120 deg ph [1172/12)

128 4 12" 11.60# Csg
4,354-74" perfw 2° RTG x & 15FF u 120 deg ph (111718}
Botiom pir at appros 4408° Perf thg at 840"
a A Diarmiersional Data

4 4F liner OO = 4.5

4 453 Lineer 1D = 4007

2 FSE" Tubing OD 2875

2 78" Tubing collar OO = 3668
Tubsng will be run nside 2 1/2° liner
creating an annuiues to allaw far full
hydrauliic communication o the
lower injection pkr at 48607,

Injection Packer - Z 78" u 7" TK ASLX Phr at 4260°

Perfs: 4,510° - 23 £.936" - &4'; 4,976 - 79

5, 045-50" perfwyf 2% BTG x 4 15PF x 120 deg ph [1028/14)
Lo tested du T Sevabbed tesbed 297 BW, O BO. O MCF
Enpaction plr seaks, 77 csg 4.57 Rner
waalirgg adiemants, tubing, and bubireg

g soals.

Perfs: 5,050 - 537 5062 - 86 5,075" - B0, 5,060' - 837
£,100° - 047; 5,116 - 20 5,176’ - B §, 186" - §,300; £,230' - 54

5,255 - &i¥; 5,280 - 8% 5. 320 - 2T
Plug #1

Sqz perfs 5490° - 4.910° 150 sks cm
Spot omt plug from bottom

perf at 5490° to bottoen of pkr at $230°
54507 - AT (620 omt plugl

24 bl ot 114 sks cma

Crmt Recipe - TAD

5,335-3% perfw/ 2% BTG x £ 1SPF x 120 deg ph (1042714}
29 BW, O BO, O MCE

£,A58-E0 perf Wi 2 18" csg gun, 4 15PF x 90 deg ph {20,/ 24714
Mo prs after, 2 hes no flow; 261 8%, 0 BO, 0 MCF

Perfs: 5,380-90" 2 15PF x 90 deg ph {10/22714)

Perfs: 5,350° - 4107, 5,413 - 15°; 5,444 - b4'; 5 489" - 50"
Dwill @ut FCand shoe track o 5,495°
Production Cxg - 7 & 1-55 LTC & 5,500
Attempted o Cmt to surface with S65 sks (1837 bbiz)
=23/ Hole TO 5 800 Lost retunns after 152 7 208 bbl displacerment.
Run CBL - TOC &t 2150° +/~ {CBL 10,200 14}

5,500 float shoe 10y21,/14 Perfomed Top bob on 7 x'9 578" annulus - Pumped S yds~3

af cement (£3.27 bbis) See note above with calculation




Attachment Q-2 Proposed Plugging and Abandonment

OMB Mo, 20400042  Approval Expires 413002022

United States Environmental Protection Agency

SEPA WELL REWORK RECORD, PLUGGING AND ABANDONMENT PLAN,
| OR PLUGGING AND ABANDONMENT AFFIDAVIT
Mama and Add , Phone Number and/or Emall of Parmities

Snake River Oil and Gas, LLC,
117 East Calhoun S, Magnolia, AR 71753

Parmit or EPA ID Numbar AP| Number Full Wall Name

[ID2D001-A || [11-075-20023 | | [D18 Properties #2-14

State County

IM']:I:"c | ﬁ"nyctbc -_I
Locats wall In tweo directions from nearest lines of gquarter saction and dl‘lllrlg unkt Latitisds ﬁ‘_njsﬁm (NADM] ’

Burface Location

Longituds [
[NE 104 of [w 14 of Bection[]14 | Township[gM | Range[aw | el [IIE.'?EH]{!(NADSS} I

'I't. fram (NP} |} Line of guarter ssction

2315 L. from [EAW) W Line of quarter saction.
Well Class Timing of Action [plck one)] Type of Action (plck one)
[Joassi [7] Motice Prior to Work e
Class Il Date Expacted to Commence [lnjec:ion Permit Proposal |
Flugging and Abandonment

[[Jomssm

Ij Class V D Report After Work |:| Conversion to a Nen-Injection Well
Date Work Ended [N/A ]

Prowvide a narrative description of the work planned to be performed, or that was performed. Use additions] pages as nacessary. Ses Instructions.

1. MIRU electric wireline unit and cement unit.

2. Bleed off any gas accumulation in tubing or on backside. Fill casing with water as necessary.

3. Establish injection rate into perforations with water down tubing.

4. Mix and pump approx 150 sks cement down tubing into perforations, spot cement plug from 5,490° - 4 870" with 114 sks cement (Plug #1 5,490"
- 4,870').

5. Set CIBP inside tubing at 4,850° and pressure test same (Plug #2 4,850').

6. Perforate tubing at 4,840°.

7. Mix 814 sks cement and circulate in cement plug from 4,840° to 6'. Cement to be left inside tubing and the tubing / casing annulus from 4,840" -
& [Plug #3 4,840" - 6').

8. RD electric wireline unit and cement unit. Wait on cement for 24 hrs.

9. Move in backhoe. Mipple down 2 8/168" wellhead. Dig out bell hole 8' below surface. RU welder.

10. Cut windows on 14" conductor and 9 5/8" casing at 6"

11. Make primary cut on 9 5/8" casing, 7" casing, and 2 7/8" tubing. Remowe casing head and tubing head, along with the cut pieces of casing and
tubing. Cut 14" conductor at 6 and remiove same. Make final cuts flush on all strings.

12. Weld on 14" steel closure plate. Weld APIR, date, and location into plate. Backfill bell hole. Restore location. See attached proposed wellbore
schematic, illustrating proposed plugged well condition. Mote: All depths are based on the measurements from the drilling rig kelly busing, as
directed by the Schlumberger Platform Express - Triple Combo Open Hole Log dated 9/18/14.

Certification
| cartity under the panalty of law that | have personally examined and am familiar with the Information submitted In this document and all

attachments and that, based on my Inquiry of those Individuals immediately responsible for obtaining the Information, | belleve that the
Information is true, sccurate, sond complele, | am awane al tere ane significant penaltes for subsniiting lalse nformation, lnclasting the

possibliity of fine and Imprisonment. [Ref. 40 CFR § 144.32) —

—
Mame and Officlal Title (Please fype or print) Signature
- /- & am
Richard Brown, Manager .-/ m
S

EPA Form T520.18 [Rov. 4.19)
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Attachment Q-3 Proposed Plugging and Abandonment cost estimate

Thursday, June 25, 2020
T'o: Snake Faver Ohl and Gas
117 E Calhoun
Magnola AR TO753

Re: [M% 2-14 Ping

Below is an estimared cost and procedure summary for plugging and abandoning the TS 2-14 disposal well based on the
I | 1

provided proposed P&A Wellbore Schemante, The estunated cost meluded 15 based on past well abandomments done

without a rig i the Willow Field that is located in Payette Connty Idaho

Procedure Summary:

1. MIRU wireline unit and cement unit.

2. squeeze perfs and spot cement plug from 5,430' - 4,870 [Plug #1).

3. St CIBP inside tubing at 4,850 [Plug #2).

4. Perforate tubing at 4,540".

5. Mix 814 sks cement 2nd spot long balanced plug from 4,840' - 6" Cement will be inside tubing and
inside tubing / casing annulus [Plug #3).

6. RD Cement unit and wirzline unit.

7. Move in backhos and welder. Nipple down 2 8/16" wellhead and dig bell hole &' below surface.

&. Cut &l casing strings down to 6. Weld on plate to conductor.

9. Backfill b2ll hole and dress off same.

Estimated Cosi Breakdown:

Cement Crews and Cement §26. 25000
E-Log Services §32 000 00
Vacoum Trocking Services [ Welder 58 500 00
Dsposal Services / Rentals and Location Clean Up 32,500.00

Estimared Total Cost 569 250,00
Please feel free to contact myself divectly if you have any questions
Bobert Hatfveld

l?p—ﬂ At oS
Bttt hnsyes oo

Sy WELER-RETT

Office 208 459 9990 | Cell 307.371.4571

). Box TO9, Star Idahe 33669 | Phone: (208) 459-9994) | Fax: (208) 779-3055
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Attachment 111
UIC Permit Application Attachment H-1 (revised 4/26/2021)




H-1 Calculation of Confined Injection Zone Capacity

Calculation of Confined Injection Zone Capacity

DJS Properties #2-14 Injection Zone

Calculation of Reservoir Volumes:

Porosity 0.23 fraction  from well log
Sw 0.80 fraction  water saturation - evidence of gas in swab testing and water analysis
Sg 0.20 fraction  gas saturation - evidence of gas in zone from swab testing - residual gas
Gross Volume 94,700 acret  from planimetry calculations below
Met/Gross Ratio 0.90 fraction  from well logs
Pare Volume 19,603 acre-ft
Reservoir Isopach Area Planimeter Readings:
CONTOUR DELTA DELTA
LINE AREA = RATIO OF CONTOUR VOLUME
WVALUE {acres) AREAS (ft) (acre-ft)
0 269.00
100 234.00 0.8699 100 25150.0
200 205.00 0.8761 100 21,950.0
300 173.00 0.8439 100 18,900.0
400 144.00 0.8324 100 15,850.0
500 113.00 0.7847 100 12,850.0
TOTAL === 94,700.0 acre-ft - gross bulk reservair valume

Injection Zone Capacity

Item Value Units Comments - notes
Datum Depth: 5150 ft, BGL  average depth of injection zone
Average Temperature 251 degF ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 24 psi 12 ppg equivalent pore pressure at datum depth
Maximum Allowable Prassure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
Average Pressure 2584 psi average of initial pressure and maximum allowable pressure
Water Salinity 750 ppm Cl  estimated average
Water Compressibility 3.48E-06 1/psi Osifs Correlation
Gas Compressibility 3.87E-04 1/psi Meehan et al, Gas gravity = 0.65 from ML Investments 1-10 Well
Rack pore volume compressibility 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acre-ft Pore Valume * Sw
Reservoir Water Volume Initial 121,663,439 RBbls Pare Volume * Sw
Reservoir Water Volume Compression 261,022 RBbls dP * water compressibility” initial water volume
Reservoir Gas Space Volume Initial 3,921 acre-ft Pore Volume * Sg
Reservoir Gas Space Volume Initial 30,415,860 RBbls Pore Volume * Sg
Gas Pore Space Compression 7,250,191 RBbls dP * gas compressibility * initial gas volume
Pore Space Volume Increase 262,261 Rbbls dP * pore space compressibility
Total Pare Space volume increase 1,773,494 RBbls sum of water, gas, and pore space compression
Bw (water formation volume factor): 1.055 RBbI/STBbI McCain's Correlation
Total Stock Tank Barrels Capacity 71,368,241 STBbls  adjust to surface conditions by dividing by water formation volume factor (Bw)
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Area of Emplacement (AOE) Resulting from Calculated Confined Injection Zone Capacity

The Area Of Emplacement, as defined here is the portion of the injection reservoir that is
occupied by injectate, when viewing the reservoir from a top-down vertical view. As produced
water is injected into the pore space in the reservoir, mobile reservoir fluids are assumed to be
displaced by the injectate. For this illustration, it is assumed that the displacement is uniform and
100% efficient, providing a simple solution for determination based on the final geometrical
shape of the emplacement. In this case, since the gas saturation of 20% is assumed to be residual
and immobile, the gas saturation serves to reduce the available pore space available for
emplacement. The area of emplacement is calculated and shown below based on a simple
volumetric method, with no consideration of compressibilities, and assuming a homogenous
reservoir of uniform porosity and permeability. Note that the effect of ignoring compressibilities
causes the area calculated to be slightly larger than actual. Each of the gas, water and matrix
compressibilities would create a smaller area of emplacement than is shown here. The
assumption made is that the AOE will conform to a cylinder with the axis about the wellbore,
appearing as a circle in map view. The vertical height of the emplacement is simplified by
utilizing the isopach thickness seen in the DJS 2-14 well. For this illustration, the circle is
centered over the well. Note that southwestern portion of the circle impinges on the isopach
wedge below 500’ thickness. No effort was made to account for this, since the main point of this
calculation and display is to illustrate the relative areas of the emplacement versus the area of the
isopach. As shown below the area of emplacement is approximately 11.5 acres versus the total
reservoir area of 269 acres. Note that this AOE is for a total injected volume of approximately
7.36 MMBW.

Area of Implacement Calculation:
Injection Volume:
Simple - Ignoring Pressure Increase and Compressibilities

Total Volume to Be Injected 7,368,241 STBBLS from injection zone capacity
Equivalent cubic feet: 41,375,619.45 ft"3

Thickness of Isopach at DJS 2-14 500.0 feet

Porosity: 0.23 fraction

Gas Saturation: 0.20 fraction

Effective Water Filled Porosity: 4 0.184 fraction

Net/Gross factor 0.90 allowance for net/gross

Net thickness of 100% water 82.8 feet

Area of Emplacement:

Square Feet of Emplacement 499,705.55 fth2
Acres of Emplacement 11.47 acres
Equivalent Circular Radius 398.8 ft
Equivalent Semi Circle Radius 564.0 ft
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Area of Emplacement (AOE) Resulting from Hypothetical First Year of Injection Service

Shown below is a similar model for the area of emplacement for a single year of injection at the
expected average rate of 1000 barrels of water per day. The total injection would be 365,000 bbls
of water in a year. The same simplifying assumptions are made as the prior model. The results
are an area of 0.57 acres, or a circle with a radius of 89 feet.

Area of Implacement Calculation:
Injection Volume:
Simple - Ignoring Pressure Increase and Compressibilities

Total Volume to Be Injected 365,000 STBBLS (1 year at 1000 bbl/day)
Equivalent cubic feet: 2,049 621 ft"3

Thickness of Isopach at DJS 2-14 500 feet

Porosity: 0.23 fraction

Gas Saturation: 0.20 fraction

Effective Water Filled Porosity: 0.184 fraction

Net/Gross factor 0.90 allowance for net/gross

Net thickness of 100% water 82.8 feet

Area of Emplacement:

Square Feet of Emplacement 24754 fth2
Acres of Emplacement 0.57 acres
Equivalent Circular Radius 88.8 ft
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Isopach with Circular Illustration of Area of Emplacement (365,000 BBL)
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Attachment IV

Letter dated April 5, 2021, from the United State Environmental Protection Agency — Region 10
to Snake River Oil and Gas, LLC, regarding the Aquifer Exemption Request Associated with
UIC Permit Application No. ID-2D001-A — Request for a Revised Monitoring Plan
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GED STy
o %

K . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2 o) REGION 10

z M 8 1200 Sixth Avenue, Suite 155

%, & Seattle, WA 98101-3188 WATER
Wiy PRmﬁc,“ DIVISION

April 5. 2021

DELIVERED BY ELECTRONIC-MAIL

Mr. Richard Brown, Manager
Snake River O1l and Gas, LLC
117 East Calhoun — P.O. Box 500
Magnolia, Arkansas 71753

Re:  Underground Injection Control (UIC) Permit Application No. ID-2D001-A — Request for a
Revised Monitoring Plan

Dear Mr. Brown,

The U.S. Environmental Protection Agency Region 10 (EPA) is currently reviewing the permit
application submitted by Snake River Oil and Gas, LLC (SROG) for the conversion and use of DJS 2-14
as a Class IT Disposal well. Based on review of the application and all supplemental materials, EPA 1s
concerned that the current monitoring plan does not adequately ensure protection of Underground
Sources of Drinking Water (USDWs) based on the risk of possible fluid migration outside of the
mjection zone. To ensure continued protection of USDWs, EPA 1s requesting that SROG submit a
revised monitoring plan. If SROG is unable to address this concern, EPA may not be able to issue a
permit for this injection well.

Injection of fluids into a Class II well cannot cause the movement of fluids into USDWSs. Pursuant to 40
CFR §146.23(a)(1). *“...in no case shall injection pressure cause the movement of injection or formation
fluids mto an underground source of drinking water.” SROG has described geologic barriers that would
potentially prevent movement of fluids outside of Block E of the Willow Sands, the portion identified
for exemption from USDW status pursuant to 40 CFR §146.4. Since the portions of the Willow Sands
outside of Block E appear to meet the definition of a USDW, SROG must demonstrate that the proposed
injection into Block E will not result in the movement of fluids across fault boundaries and into a
neighboring USDW.

To date, SROG has submitted information supporting the notion that the faults separating Block E from
the surrounding Willow Sands are sealing. SROG has also conducted a fault-slip potential analysis,
which indicated that the pressure needed to activate nearby faults was greater than the proposed
maximum increase of reservoir pressure. While it appears that faults across the Willow Field
demonstrate sealing behavior, it has not been shown that the specific faults creating Block E will be
entirely sealing along their lengths for the life of the proposed injection project. The monitoring
program provided in Attachment P of the application does not sufficiently address this gap in certainty.
There are two primary reasons why this 1s not accomplished:




First, the current monitoring program is insufficient because it does not propose a method for evaluating
the confinement of the nearest faults (i.e., the southwestern and northern faults) prior to the start of
mnjection. While the evidence submitted to date indicates that these nearby faults are likely sealing, EPA
has not received a plan for evaluating these faults prior to injection. Due to the proximity of DIS 2-14
and Block A and Block B, it is important that possible fluid communication 1s investigated prior to
injection.

Second, the current monitoring plan does not describe how fluid movement would be monitored during
the life of the well. SROG’s current monitoring plan states that pressures will be monitored in offset
wells to ensure they fall within “normal operating ranges,” and to stop injection operations immediately
once “abnormalities” are noted. This plan 1s insufficient because it 1s not sufficiently descriptive. It
does not deﬁnk what would be considered abnormalities outside of normal operating ranges, nor does it
explain how these abnormalities would relate to fluid movement in Block E. It 1s also unclear what
effect ongoing fluid production from Blocks A and B would have on downhole monitoring, or how the
distance between these existing wells and DJS 2-14 would impact detection of movement out of Block
E. A plan that includes monitoring of bottomhole pressures needs to explain how that monitoring would
identify movement across the specific fault boundaries forming Block E.

A resubmitted plan should be site specific and may incorporate different techniques, such as modeling,
testing, and/or passive monitoring. In some cases, pressure fall-off testing and analysis can be used to
1dentify barriers to flow based on pressure transient responses. The results of fall-off testing can also be
used to develop anticipated pressure build-up calculations that could be compared to actual bottomhole
pressures after injection commences. Another possible element of a monitoring plan could be
measurement of fluid levels for nearby producing wells identify hydraulic communication with Block E,
though this would need to address fluid balance and distance concerns discussed above. Installation of
pressure monitoring wells could also be a way to 1dentify flow and no-flow conditions across a fault,
although this method creates the risk of fluid movement to shallower USDWs that should be addressed.
These suggestions should not be taken as an endorsement for conditions that would necessitate approval,
nor do they represent the universe of possible techniques that could be used. We encourage early and
frequent communication to ensure your plan will demonstrate a protection of USDWs.

Please contact Evan Osborne at osborne.evan@epa.gov or (206) 553-1747 if you have any questions
related to this request.

Sincerely,
Digitally signed by
K-AREN KAREN BURGESS
Date: 2021.04.05
B U RG Es S 17:21:29 -07°00"
Karen Burgess, Manager
Groundwater and Drinking Water Section
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